Univariate analyses were performed and bivariate associations were examined between under-5 mortality and individual-, household-, and community-level variables. Household characteristics and sociodemographic variables considered were: maternal and paternal age, maternal and paternal education level, household wealth index, age and gender of the household head, family size, and which parent Background. Over 2 000 under-5-year-olds die daily in Nigeria from vaccine-preventable diseases, placing the country as the third largest contributor to the global under-5 mortality rate. Nigeria is at serious risk of not meeting the Millennium Development Goal (MDG) of reducing child mortality by two-thirds (i.e. from an under-5 mortality rate of 93/1 000 in 1990 to 31/1 000 in 2015). Objective. To examine the association between household-level variables and under-5 mortality in Nigeria. Methods. Data were drawn from the 2008 Nigeria Demographic and Health Survey, which elicited information on demographic and health indicators at the national and state levels. A nationally representative sample of 36 800 households was selected. Data were collected from 33 385 women of reproductive age (15 -49 years) and who had given birth to at least one live infant in the 5 years preceding the survey. Data were analysed using a multilevel-model approach.
RESEARCH
Globally, Nigeria is the second largest contributor to under-5 mortality. [1] [2] [3] Currently, over 2 000 under-5s die daily in the country (about four million annually) from vaccine-preventable diseases, despite advances in universal immunisation and oral rehydration therapy (ORT) for diarrhoeal disease. [4] This places Nigeria as one of the largest contributors to the under-5 mortality rate in the world. Recent trends show that Nigeria is making progress in slowing its under-5 mortality rate, but the pace of reduction remains far too slow to achieve the 2015 Millennium Development Goal of reducing child mortality by twothirds. This assertion is made evident by a recent study [6] indicating that Nigeria is 28.6% away from the target of reducing under-5 mortality from 93/1 000 in 1990 to 31/1 000 in 2015.
Though various reforms and policies have been put forward by the Nigerian government to address wide-ranging issues in the healthcare system, these are yet to yield expected results, and the majority are yet to be implemented at local government level. [2] Data from the POLICY project [9] indicate that the healthcare system in Nigeria is weak, as evidenced by a lack of coordination, a fragmentation of services, a dearth of resources including medicines and supplies, inadequate and decaying infrastructure, inequity in resource distribution, poor access to care and the deplorable quality thereof.
Existing research on the predictors of under-5 mortality has paid little attention to household-level factors, while great emphasis has been placed on factors such as diarrhoea, malaria, measles, acute respiratory infections, whooping cough, tuberculosis, bronchopneumonia, dirty feeding bottles and utensils, inadequate disposal of household refuse and poor storage of drinking water. [10] [11] [12] [13] [14] A number of studies have shown that under-5 mortality rates vary according to socioeconomic and biodemographic characteristics. For instance, women with little or no education, [15] [16] [17] [18] women in a lower wealth quintile, [19, 20] women who reside in rural areas, [20] women in polygamous unions, [21] women who have poor or no access to electricity, [20] women who delay initiation of breastfeeding, [22] and women who did not complete child immunisation [20] tend to have children with a higher under-5 mortality rate. Nigerian studies have overemphasised the influence of individuallevel factors in under-5 mortality, [23] [24] [25] [26] and several studies have been largely hospital-based. [27] [28] [29] [30] [31] [32] In this study the levels and influences of contextual determinants of under-5 mortality in Nigeria were explored using a multilevelmodel approach. Specifically, the associations between householdlevel variables and under-5 mortality were explored.
Methods
Data were drawn from the 2008 Demographic and Health Survey in Nigeria, [35] which represents the most comprehensive of demographic and health surveys conducted in the country. The survey was conducted from June to October 2008 by the National Population Commission (NPC), with financial support from the United States Agency for International Development (USAID) and the United Nations Population Fund (UNFPA). Technical assistance was provided by ICF Macro International. Questionnaires were administered on a nationally representative sample of 36 000 households drawn from all 36 states and the Federal Capital Territory. [36] The 2008 Demographic and Health Survey elicited information on demographic and health indicators at the national and state levels. [35] A nationally representative sample of 36 800 households was selected. Data were collected from 33 385 women of reproductive age (15 -49 years) and who had given birth to at least one live infant in the 5 years preceding the survey (2003 -2008) . For the purposes of the study, under-5 mortality was defined as the number of deaths in infants and children under the age of 5 years per 1 000 live births. [37] was the household decision-maker. Associations were determined by computing odds ratios (ORs) with 95% confidence intervals (CIs). Variables that were significant at this level were entered into a multivariate logistic regression model to estimate adjusted ORs (AORs) and corresponding 95% CIs. Three models were developed: the first examined the net relationship between individual-level factors associated with under-5 mortality; the second combined selected household-and community-level factors; and the third combined selected individual-and household-level factors.
Results
Of a total of 104 808 live births in the 5-year period surveyed (2003 -2008) , 86 687 children reportedly survived (82.71%) and 18 121 (17.29%) died under the age of 5 years.
In the bivariate analysis of under-5 mortality and sociodemographic variables at the individual level (Table 1) , the occurrence of under-5 deaths varied significantly with maternal and paternal age, maternal and paternal educational level, and child gender. Women aged ≥45 -49 years experienced the highest rate of under-5 mortality among their children (1.76 times more likely to experience such mortality than those aged 15 -19 years). Under-5 mortality was also higher among children of older fathers. Higher levels of maternal education were associated with a lower likelihood of reporting under-5 deaths in children; 67.68% of child deaths were experienced by women who had no form of education, and only 1.79% were experienced by women with a higher education level (OR 0.29; 95% CI 0.266 -0.335). Similarly, with regard to paternal education level, under-5 mortality was highest among children whose fathers had no form of education, with an OR of 0.46 (95% CI 0.427 -0.505) for under-5 mortality in children of fathers with academy-or university-level education. In terms of child gender, a higher rate of mortality (53.32%) was reported for male under-5s than for female under-5s (46.68%; OR 0.9; 95% CI 0.878 -0.937).
An analysis of variables at the household level revealed that the age and gender of household heads, the number of under-5 children in the household and the number of children ever born (CEB) were significantly associated with under-5 mortality (Table 2) . Female-headed households were less likely to experience under-5 mortality than male-headed households (OR 0.81; 95% CI 0.761 -0.865). Households with a higher number of under-5s were more likely to experience under-5 mortality, and the higher the number of CEB to a household, the more likely the household was to experience such mortality. Type of floor, place and region of the household residence were significantly associated with under-5 mortality (Table  3) . Households with cement floors were less likely to experience under-5 mortality than those with earth or sand floors. Rural households were more likely to experience under-5 mortality than their urban counterparts (OR 1.5; 95% CI 1.427 -1.579).
In terms of wealth status, households in the lowest wealth quintile had the highest rate of under-5 mortality. Those from the richest quintile had an OR of 0.32 (95% CI 0.306 -0.351). The northwest geopolitical zone of Nigeria experienced the highest rate of mortality among under-5 children (Table 3) .
Multivariate analysis
When all variables at the individual, household and community levels were controlled simultaneously, household wealth index, region of residence, number of under-5s in the household, number of CEB, number of living children, child gender and maternal and paternal education level were significantly associated with under-5 mortality (Tables 4 -6) . Female children were also less likely to die before the age of 5 years than male children.
Discussion
This study focused on household-level factors associated with under-5 mortality in Nigeria. Using bivariate analysis to examine the level of the relationship between the dependent and independent variables, the findings confirmed that maternal and paternal age were significantly associated with under-5 mortality. With regard to parental education level, under-5 mortality occurred more frequently in households whose fathers or mothers had no form of education. Analysis of the variables at the household level revealed that age and gender of the household head, number of under-5 children in the household and number of CEB were factors significantly associated with under-5 mortality. Households headed by older adults reported higher rates of under-5 mortality than households headed by younger adults. Female-headed households were less likely to experience mortality among under-5 children than male-headed households. Place and region of residence were significantly associated with under-5 mortality. Households with a cement floor were less likely to experience under-5 mortality than households with residence floors comprised of earth or sand. Rural households were more likely to experience under-5 mortality than their urban counterparts. Households of the lowest wealth quintile reported the highest rate of under-5 mortality compared with all other quintiles. Households with three or more under-5 children were more likely to experience under-5 mortality than households with fewer than three under-5s.
Results emerging from the multivariate logistic regression analysis show that maternal and paternal education, number of under-5 children in the household, number of CEB, socioeconomic status of the household, age of the household head, and region and place of residence had the greatest effect on under-5 mortality.
The relationship between maternal education level and childhood mortality (infant and under-5s) has received considerable attention. [40, 41] The findings of this study add to this body of extant literature. Results from both the bivariate and multivariate regression analyses show that education generally acts to reduce mortality among under-5s. Not only was maternal education shown to have a significant association with under-5 mortality in our study, but paternal education also proved to be associated with a considerably lower risk of this mortality in households where the level of paternal education obtained was at the university or college level. This supports previous studies showing that maternal and paternal education are among the most important factors associated with infant survival. [33, 42] The findings also showed higher mortality rates among under-5s in rural areas and the northwest geopolitical zones. This supports Antai's [33] argument that cities and towns tend to have lower mortality rates than rural areas, possibly because people residing in rural areas are less educated than their urban counterparts and the distribution of amenities is lopsided in favour of the urban areas. [33] The results of this study showed that household wealth quintile was a significant predictor of under-5 mortality. Earlier studies showed a higher incidence of malnutrition and thus of morbidity and mortality among children of a lower wealth quintile than among children of the wealthiest quintile. [45, 46] 
Study limitations
Mortality studies are generally faced with data limitations, particularly in developing countries. Death is regarded as a sad event that respondents are reluctant to recall: 'Mothers may be reluctant to talk about their dead children either because it brings back sad memories or because their culture discourages mention of the dead' . [36] The study drew on a cross-sectional secondary dataset; as a result, there was a tendency for child deaths to be underreported. As can the omission of deaths affect mortality data, so can the misreporting of age at death (heaping or avoidance) distort the age pattern of such data. Also, because data on child births and deaths were collected retrospectively, the number of births and child deaths might have been underreported due to memory lapse. Nonetheless, it is not envisaged that the data limitations posed a serious challenge to this study.
Conclusions and recommendations
The findings of this study have expanded on earlier research that implicated malnutrition, infection, dehydration and diarrhoea in under-5 mortality in Nigeria. The study calls for attention to household-focused interventions tailored alongside the need to improve maternal education to address the scourge of childhood mortality. Older adult parents should be encouraged to seek medical attention whenever the need arises in their under-5 children. There is also a need for further, more in-depth studies into household-level factors associated under-5 mortality. 
